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SOLAR OBSERVATIONS 
[Meteorological Research Division. EDGAB W. WOOLARD in charge] 

SOLAR RADIATION OBSERVATIONS, SEPTEMBER 1938 
By IRVINQ F. HAND 

Measurements of solar radiant energy received a t  the 
surface of the earth are made a t  eight stationsmaintained 
by the Weather Bureau, and at  nine cooperating stations 
maintained by other institutions. The intensity of the 
total radiation from sun and sky on a horizontal surface is 
continuously recorded (from sunrise to sunset) at  all 
these stations by self-re stering instruments ; pyrhelio- 

tion at normal incidence are made a t  frequent intervals on 
clear da s a t  three Weather Bureau stations (Washington, 
D. C., hadison, Wis., Lincoln, Nebr.) and a t  the Blue 
Hill Observatory of Harvard University. Occasional 
observations of sky polarization are taken at the Weather 
Bureau stations at Washington and Madison. 

The geographic coordinates of the stations, and descrip- 
tions of the instrumental equipment, station exposures, 
and methods of observation, together with summaries of 
the data, obtained up to the end of 1936, will be found in 
the MONTHLY WEATHER  REVIEW^ December 1937, pp. 
415 to 441; further descriptions of instruments and meth- 
ods are given in Weather Bureau Circular Q. 

Table 1 contains the measurements of the intensity of 
direct solar radiation at normal incidence, wi’th means and 
their departures from normal (means based on less than 3 
values are in parenthesis). A t  Madison and Lincoln the 
observations are made with the Marvin pyrheliometer; at 
Washington and Blue Hill they are obtained with a record- 
ing thermopile, checked by observations with a Marvin 
p heliometer a t  Washington and with a Smithsonian 
siEer disk pyrheliometer at  Blue Hill. The table also 
gives vapor pressures a t  8 a. m. (75th meridian time) and 
at noon (local mean solar time). 

Table 2 contains the average amounts of radiation 
received daily on a horizontal surface from both sun and 

metric measurements of t I? e intensity of direct solar radia- 

sky during each week, their departures from normal and 
the accumulated departures since the beginning of the 
year. The values at  most of the stations are obtained 
from the records of the Eppley pyrheliometer recording on 
either a nlicroammeter or a potentiometer. 

Direct solar radiation intensities averaged above normal 
for September a t  W a s b  ton and Blue Hill; below normal 

cluded in the October issue of the REVIEW. 
Total solar and sky radiation was above normal at  

Chica 0, New York, La Jolla, New Orleans, San Juan, 
Lincon, k and Fairbanks; and below normal a t  all other 
stations for which normals have been computed. 

Polarization measurements made on nine days at  
Madison give a mean of 42.7 percent with a manmum 
of 62 percent on the 16th. Both of these values are 
considerably below the corresponding normals for the 
month. In connection with these data the-official in 
charge a t  Madison reports: “The second rainiest month 
on record a t  Madison, with 10.29 inches. Dense smoke 
from a peat bog fire at  International Falls, Minn., blew in 
on the night of the 26th, and the sky was smoky until 
Oct. 4th.” Polarization values of 24, 29, and 15 percent 
on the 28th, 29th, and 30th of September, respectively, 
show markedly the effect of this smoke u on atmospheric 

Madison mth  the larger air masses on the 27th, 28th, 
and 29th. 

at Madison. The Limo El data for September will be in- 

transparency as do also the direct soar P readings at 

LATE DATA 

Total solar and sky radiation received on a horizontal 
surface at Miami for the weeks beginning July 30, August 
6, and 13, are as follows: 434, 434, and 492, with corres- 
ponding departures of -51, -66, and +27. Instru- 
mental defects prevented additional records for September, 
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Sept. 22. _.____ 
Sept. 23 _ _ _ _ _ _ _  
Sept. !A _ _ _ _ _ _ _  
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Sept. 27 .______ 

Means.---..--- 

Departures _ _ _ _  

mm. 
8.81 
7.04 
Q. 14 
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.97 

__.__. _ _ _ _ _ _  
___._. 

ca. ~ 1 .  
. . - - - - - - . 
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Aug. 14 ..____ _ _  
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Aug. 25 ____.__. 

16.9 _ _ _ _ _ _  _ _ _ _ _ _  .72 
18.2 _ _ _ _ _ _  .._.._ .61 
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13.7 .___.. __.._. .94 
10.7 _ _ _ _ _ _  _ _ _ _ _ _  1.20 
12.8 _ _ _ _ _ _  _____. 1.30 
12.3 _.__.. ...-.. __._. 
13.7 ...-.. .-.-.. ...-. 
20.8 _._... ...-.- 1.01 
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._ .___ .- .-.. . -... 

.99 

.84 

.99 
1.18 
1.35 
1.44 
1.07 
.___._ 
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1.49 _ _ _ _ _ _  ____._ ._____ _____. 15.3 
1.49 __________._.__________ ~ 10.3 
.__..._.__..._._._____._____.. 9.Q 
1.34 1.10 .__________...._._ 13.2 
1.36 _.._.. ._____ _____. ._._._ 15.8 
1.22 ._._.. ._.__. .__.__ ____.. 21.5 
1.40 _____. ._____ _ _ _ _ _ _  _____. 11.9 
1.38 ____..._._._ ~ _________._ 9.6 

1.35 .94 _ _ _ _ _ _  _____. _ _ _ _ _ _  _ _ _ _ _ _  
f.07 -.13 ___________.______--____ 

TABLE 1 .-solar radiation intenaitaes during September i'Bd8-con, 
[Qramcalories per minute per square centimetet of ormal sutfacej 

BLUE HILL. MASS. 

TABLlI l.-solar radiation h~ienrrilies during September 1938 
[Qramcalorias per minute per square centimeter of normal surface] 

WASIiINCTON. D. C. 

I- Sun's zenith distance - 
Noon 
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mean 
solar 
time 

- 
78.7' I75.7O I70.7O 180.0° I 0.0' I W.O0 170.7' I 75.7" 1 78.7' INoon 
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time P. M. I 

- 
2.0 
- 
tal. 

1. 19 
1. 11 
1.04 
1.11 
.86 

1.06 

t . O 1  

-.-. 

- 
2.0 
- 
tal. 

1.25 
1.30 
1.19 
1.21 
1. 25 
1. 12 

1.22 

t. 08 

-... 
.... 

- 

- 
5.0 

cal. 

0.44 

.65 

.m 

.66 

-. 0.3 

mm. 
8.6 
9.2 
e. 3 
6. 3 
5.8 
5.6 
6.6 
7.9 

Sept. 2 _ _ _ _ _ _  _ _  
Sept 3 _______. 
Sept. 5. - _ _ _ _  _ _  
Sept. 6 ..__.__. 
Sept. 8 _ _ _ _  _ _ _ _  
Sept. 9 .____.__ 
Sept. 10 .___. _ _  
Sept. 11 _._____ 

MADISON, WIS. 
LATE DATA-BLUE HILL. MASS. 

9.47 
7.87 
7.57 
8.48 

10.59 
9.14 
9.83 
6.76 
6.50 
8.18 

12.21 
8.48 
7. s7 
9.47 

11.38 
13.61 
10.5Y 
8. 81 
7.04 

10.5Q 

Sept. 15 .______ 
Sept. 16 .______ 
Sept. 21 ___._._ 
Sept. 22 ______. 
Sept. 23 _.____. 
Sept. 24 ._..___ 
Sept. 26 _ _ _ _ _ _ _  
Sept. 27 _ _ _ _ _ _ _  
Sept. 29 _ _ _ _ _ _ _  
Sept. 29 .______ 

Means _ _ _ _ _ _ _ _ _  1 ______I .13 1 .86 1 .92 

Departures _ _ _ _  _ _ _ _ _ _  -.07 -.03 -.09 

'Extrapolated. 

TABLE 2.-Auetage daily totals of solar radiation (direct + diffuse) reeeivfd on a horizontal surface 

Gram-calories per square centimeter 

Lincoln Chicago q:z Fresno Tzk LaJolls Miami :?$:"," J",",", 
tal. cal. cal. cal. cal. cal. cal. cnl. cal. cal. ea!. cal. 
------------ 

464 - - -_ -_ - -  ~ 600 678 190 541 498 _ _ _ _ _ _ _ _ _  355 481 491 509 
403 -----..-_ 276 498 210 472 428 _ _ _ _ _ _ _ _ _  352 440 373 618 
494 361 217 457 154 410 425 430 493 437 202 481 
449 400 335 395 154 317 415 330 442 386 386 606 

Week begin- 
n'ng- Wash- I Madi- 

ington son 
Friday New- 
Harbor 1 1 port 
-- 

355 441 
468 232 
255 143 

cal. cal. 
Sept. 3 _ _ _ _ _ _ _ _ - - -  384 208 
Bept. 10. _ _ _ _ _ _ - - -  256 284 
Sept. 17 .______--- 206 288 
Sept.24 ____.__-_- 317 408 

-163 

+112 


